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[Claim 1] 

A ferroelectric liquid crystal element in which a ferroelectric 
liquid crystal is interposed between a pair of opposing electrode 
substrates and which composes a pixel at each intersect of the 
upper and lower electrodes, wherein a threshold gradient is formed 
in the pixel, an electrode part which shields a light is provided 
at least a part around the pixel, and no domain wall is formed at 
a boundary part between the light-shielding electrode part and a 
pixel part continuing the light-shielding electrode. 

[0034] 

[Working Example] 

(Embodiment 1) In the first embodiment, as shown in FIG. 1, one 
pixel is composed of six electrodes and a cell thickness gradient 
is formed in a longitudinal direction of the pixel to thus 
fabricate a liquid crystal cell, in FIG. 1, the electrode part is 
divided to three pairs of an electrode of 20;im width and an 
electrode of SO^^m width, each electrode associating with a color 
filter. R denotes the electrode with a red color filter, G denotes 
the electrode with a green color filter and B denotes the electrode 
with a blue color filter. Each distance between the pixels is about 
15^m, and a metal wiring (Mo: 1500A) is arranged in contact with 
an ITO electrode. About 500A TajO, film is formed over the thus 
patterned electrode substrate, and about 2 5 OA polyimide alignment 
film LQ-1802 (Product of Hitachi Chemical Co., Ltd.) is coated and 
baked (270°C/lhr) thereover. The thus obtained substrate is used as 
an information signal electrode substrate of FIG. 6(a), and the 
concave/convex-surface electrode substrate shown in FIG. 7 is used 
as a scan signal electrode substrate of FIG. 6(b) so as to assemble 
then in such a manner that the electrode faces are opposed to each 
other as indicated by a dotted line in FIG. 6. (dl=l.lum. 




d2=l,65^jm) 

• The concave/convex-surface substrate shown inn FIG. 7 is formed in 
such a manner that a concave/convex pattern as in the figure is 
transcribed on a glass substrate from a mold, using acrylic UV 
hardening resin, an ITO film is formed thereon by sputtering, the 
ITO is patterned along a ridge, and then about 250A thin film of 
LQ-1802 is formed similar to the substrate of FIG. 6(a). Rubbing 
is conducted in the same direction in the upper and lower 
substrates, tilting at 8° to right with respect to a normal ridge 
in FIGs. 6(a) and 6(b). In so doing, the rubbing direction of 
16° revolving in a clockwise direction is provided from the upper 
substrate to the lower substrate (and vice versa). The liquid 
crystal shown in FIG. 1 is used. 
[0035] 
[Table 1] 

liquid crystal A 



tilted angle 



In the present embodiment, the most adjacent domain interval d is 
about 20idm, and the minimum unit of the gray shades display in case 
with the pixels shown in the conventional example of FIGs. 5(al) 
to 5(a4) is (d/1) Xl00=(20/300) X100=6.7%. Compared therewith, it 
is {(d-n)/(m-l)>X100 = {(2 0^m-20pm)/(210^m-30 0/im)} X100 = 0 .63% 
according to the present invention, which means remarkable 
improvement in the gray shade. 
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(57) Abstract: 

PURPOSE: To obtain a good 
gradation display by making 
gradation display in such a 
manner that domain wall intervals 
do not fall below the distance at 
which the unstabiiity, such as 
bond of the domain walls arises. 

CONSTITUTION: The liquid 
crystal display element which 
clamps a ferroelectric liquid 
crystal between a pair of 
electrode substrates disposed to 
face each other and constitutes 
respective picture elements in 
the crossed parts of the upper 
and lower electrodes is provided 
with threshold gradients within 
the respective^picture elements 
and is provided with the electrode 
parts subjected at least partly to 
light shielding around the 
respective picture elements. The 
domain walls are not formed at 
the boundaries between the light 
shielding electrode parts and the 
picture element parts connecting 
thereto. It is preferable that the 
threshold gradients are provided 
by the cell thickness gradients. 
The picture elements are formed 
as black or white in the front 
parts and the auxiliary picture 
elements of a small area are 
conversely formed white or black 
(b1, b4) in the case of making of 
such gradation display (al, a4) at 
which the black domains or white 
domains are below the nearest 
distance d. The purpose thereof is 
to avert the state that the domain 
intervals are below d in the same 
electrodes. Finally, the domains 
below the nearest distance d are 
formed within the auxiliary picture 
elements but the influence acting 
over the entire part of the picture 
elements decreases. 
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